Introduction
Difference equations appear naturally as discrete analogues and in the numerical solutions of differential and delay differential equations having applications in biology, ecology, physics, and so forth 1 . The study of nonlinear difference equations is of paramount importance not only in their own field but in understanding the behavior of their differential counterparts. There has been a lot of work concerning the globally asymptotic behavior of solutions of rational difference equations 2-6 . In particular, Elabbasy et al. 7 investigated the global stability and periodicity of the solution for the following recursive sequence:
x n 1 ax n − bx n cx n − dx n −1 , n 0, 1, . . . .
2 Advances in Difference Equations
In 8 Elabbasy et al. investigated the global stability, boundedness, and the periodicity of solutions of the difference equation:
x n 1 αx n βx n−1 γx n−2 Ax n Bx n−1 Cx n−2 , n 0, 1, . . . .
1.2
Yang et al. 9 investigated the global attractivity of equilibrium points and the asymptotic behavior of the solutions of the recursive sequence:
The purpose of this paper is to investigate the global attractivity of the equilibrium point, and the asymptotic behavior of the solutions of the following difference equation 
Some Preliminary Results
To prove the main results in this paper we first give some definitions and preliminary results 10, 11 which are basically used throughout this paper. Lemma 2.1. Let I be some interval of real numbers and let
be a continuously differentiable function. Then for every set of initial conditions x −k , x −k 1 , . . . , x 0 ∈ I, the difference equation
That is, x n x for n ≥ 0 is a solution of 2.2 , or equivalently, x is a fixed point of f. n . In particular, if q 0, then it is said to be monotone nondecreasing in I n .
Advances in Difference Equations
Definition 2.4. Let x be an equilibrium point of 2.1 .
i x is stable if, for every ε > 0, there exists δ > 0 such that for any initial conditions
ii x is a local attractor if there exists γ > 0 such that x n → x holds for any initial conditions
iii x is locally asymptotically stable if it is stable and is a local attractor.
iv x is a global attractor if x n → x holds for any initial conditions 
is a sufficient condition for the local stability of the difference equation:
The Main Results and Their Proofs
In this section we investigate the globally asymptotic stability of the equilibrium point of 1.4 . Let f : 0, ∞ r → 0, ∞ be a function defined by
4 Advances in Difference Equations
Let x, x be the equilibrium points of 1.4 , then we have
3.3
Moreover, we have that 
3.4
Thus, the linearized equation of 1.4 about x is
Theorem 3.1. If
Proof. It is obvious by Lemma 2.5 that 3.5 is locally stable if
from which the result follows. 
Theorem 3.2. Let a, b be an interval of real numbers and assume that f : a, b k 1 → R is a continuous function satisfying the mixed monotone property. If there exists
m 0 ≤ min{x −k , x −k 1 , . . . , x −1 , x 0 } ≤ max{x −k , x −k 1 , . . . , x −1 , x 0 } ≤ M 0 3.8 such that m 0 ≤ f m 0 p , M 0 q ≤ f M 0 p , m 0 q ≤ M 0 , 3
3.11
It is obvious from the mixed monotone property of f that the sequences {m i } and {M i } possess the following monotone property:
where i 0, 1, 2, . . ., and
By the continuity of f we have
Moreover, if m M, then m M lim i → ∞ x i x, and then the proof is complete.
Theorem 3.3. If there exists
then the equilibrium point x 0 of 1.4 is global attractor when 
Numerical Simulations
In this section, we give numerical simulations supporting our theoretical analysis. As examples, we consider the following difference equations:
x n x n−3 3 x n−2 3x n−1 , n 0, 1, . . . , 4.1
x n 1 x n 2x n−1 x n−2 x n−3 6 x n x n−1 x n−2 x n−3 , n 0, 1, . . . . 
